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Background:  Previous analyses of arterial stiffness focused on radial (axial) displacement. Novel ultrasound image analysis permits 
evaluation of longitudinal displacement (LD) of the arterial wall. We evaluated associations between carotid artery LD, cardiovascular 
disease (CVD) risk factors, coronary heart disease (CHD) events and CVD events in a large, multi-ethnic cohort.
methods:  Using a novel and reproducible measurement protocol, B-mode ultrasound recordings of the right common carotid artery were 
evaluated using TomTec (Unterscheissheim, Germany) analysis software with speckle-tracking. Total LD during the cardiac cycle was 
measured in 412 randomly selected participants from the Multi-Ethnic Study of Atherosclerosis. Participants were followed for a median 
of 8.5 years. CVD and CHD events were adjudicated independently. Associations with traditional CVD factors, mean carotid intima-
media thickness (IMT), Young’s elastic modulus (YEM) and distensibility coefficient (DC) were evaluated with univariate and multivariate 
regression models. Predictive values of LD for CVD and CHD events were compared using Cox proportional hazards models with hazard 
ratios (HR) and 95% confidence intervals (CIs). Models were adjusted for age, sex and race.
results:  Participants were a mean (standard deviation) 59.1 (8.8) years old (38.8% White, 26.1% Black, 22.1% Hispanic, 12.9% Chinese) 
and 48.3% were female. There were 19 (4.6%) CVD events and 14 (3.4%) CHD events. Mean total LD during the cardiac cycle was 0.42 
(0.31) mm. In univariate models, less LD was associated with Chinese (β=-0.11, p=0.02) compared to White race/ethnicity. Greater LD 
was associated with greater IMT (β=0.17, p=0.04). Age, systolic blood pressure, tobacco use, YEM and DC were not associated with LD 
(all p>0.05). In multivariable models, Chinese race/ethnicity (β=-0.11, p=0.02) was independently associated with LD. There were trends 
toward greater LD predicting CHD (HR 3.3, 95% CI 0.96-11.10, p=0.058) and CVD (HR 2.3, 95% CI 0.7-7.3, p=0.232) events.
conclusion:  Greater carotid artery LD was associated inversely with Chinese ethnicity and positively with IMT. Greater LD may predict 
CHD and CVD events. 
